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Abstract: INTRODUCTION The introduction 
outlines the significant burden of ischemic 
stroke globally, emphasizing the limitations 
of traditional treatments such as intravenous 
thrombolysis. It highlights the evolution and 
clinical adoption of mechanical thrombectomy 
as a revolutionary endovascular treatment 
for large vessel occlusions. The discussion 
includes the importance of early intervention, 
patient selection based on advanced imaging 
techniques, and the impact of thrombectomy 
on the organization of acute stroke care 
systems. The introduction also touches on 
ethical considerations and disparities in access 
to thrombectomy services. OBJETIVE To 
provide a comprehensive review of the impact 
of mechanical thrombectomy on the prognosis 
of patients with ischemic stroke, focusing 
on functional outcomes, mortality rates, and 
long-term recovery. METHODS This is a 
narrative review which included studies in 
the MEDLINE – PubMed (National Library 
of Medicine, National Institutes of Health), 
COCHRANE, EMBASE and Google Scholar 
databases, using as descriptors: “Mechanical 
Thrombectomy” AND “Ischemic Stroke” OR 
“Large Vessel Occlusion” OR “Endovascular 
Treatment” AND “Stroke Outcomes” in the 
last  years. RESULTS AND DISCUSSION 
The results and discussion sections delve into 
the efficacy of mechanical thrombectomy in 
improving functional outcomes and reducing 
mortality in ischemic stroke patients. The 
analysis covers the influence of intervention 
timing, patient demographics, occlusion site, 
and pre-existing conditions on thrombectomy 
outcomes. Comparative studies of different 
thrombectomy devices, anesthesia types, and 
the role of bridging therapies are examined. 
The discussion also addresses the impact 
of thrombectomy on healthcare resource 
utilization, post-thrombectomy care, and 
long-term follow-up. Additionally, the 
section explores the broader public health 
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implications, disparities in access to care, and 
future research directions. CONCLUSION 
The conclusion reaffirms the pivotal role of 
mechanical thrombectomy in transforming 
stroke care, with significant improvements in 
patient outcomes and reductions in disability. 
The success of thrombectomy is closely tied 
to factors such as patient selection, timing of 
intervention, and the expertise of the treating 
team. The conclusion also underscores the 
need for ongoing research and innovation to 
address challenges, enhance the efficacy of 
the procedure, and ensure equitable access 
to thrombectomy services. Looking forward, 
mechanical thrombectomy is poised to 
continue advancing as a key intervention in 
acute stroke management, with the potential 
to further reduce the global burden of stroke.
Keywords: Thrombectomy; Ischemic Stroke; 
Endovascular Therapy; Stroke Management; 
Acute Stroke Intervention.

INTRODUCTION
Ischemic stroke remains a leading cause 

of morbidity and mortality worldwide, 
representing a significant burden on healthcare 
systems globally¹. Epidemiologically, ischemic 
stroke accounts for approximately 87% 
of all stroke cases, with a high incidence 
rate among the elderly population and 
those with comorbid conditions such as 
hypertension, diabetes, and atrial fibrillation¹. 
The pathophysiology of ischemic stroke 
primarily involves the occlusion of cerebral 
arteries by thromboembolic events, leading 
to cerebral ischemia and subsequent 
neuronal injury¹. Traditional therapeutic 
approaches for ischemic stroke have largely 
centered around intravenous thrombolysis 
with tissue plasminogen activator (tPA)². 
While tPA remains a cornerstone of acute 
stroke management, its efficacy is limited 
by a narrow therapeutic window and 
significant contraindications, particularly 

in patients with a high risk of hemorrhagic 
transformation². The limitations of tPA and 
the need for alternative strategies have driven 
the evolution of endovascular treatments, 
leading to the development and refinement of 
mechanical thrombectomy techniques².

Mechanical thrombectomy, an endovascular 
procedure aimed at physically removing 
the occlusive thrombus from the cerebral 
vasculature, has emerged as a revolutionary 
intervention in the management of acute 
ischemic stroke³. Since its inception, 
the technique has undergone significant 
advancements, with the introduction of stent 
retrievers and aspiration devices markedly 
improving recanalization rates and clinical 
outcomes³. The historical evolution of 
mechanical thrombectomy is closely tied 
to landmark clinical trials, such as MR 
CLEAN, ESCAPE, and EXTEND-IA, which 
provided robust evidence supporting the 
efficacy of this intervention in selected patient 
populations³. Current guidelines from major 
stroke organizations, including the American 
Heart Association and the European Stroke 
Organization, now recommend mechanical 
thrombectomy as a first-line treatment for 
patients with large vessel occlusion (LVO) 
strokes within a certain time window, typically 
up to 24 hours from symptom onset⁴. The 
introduction of mechanical thrombectomy 
has fundamentally altered the landscape of 
acute stroke care, offering superior outcomes 
compared to standard medical therapy alone⁴. 
The comparison of mechanical thrombectomy 
with other acute stroke interventions 
highlights its distinct advantages in achieving 
rapid and sustained recanalization, leading to 
improved functional outcomes⁴.

The timing of intervention is a critical 
determinant of the success of mechanical 
thrombectomy⁵. Early intervention is 
paramount, as the likelihood of favorable 
outcomes decreases significantly with delays 
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in treatment⁵. The establishment of efficient 
stroke care pathways, including pre-hospital 
triage, rapid imaging, and prompt endovascular 
intervention, is essential to maximize the 
benefits of thrombectomy⁵. Patient selection 
for mechanical thrombectomy relies heavily 
on advanced imaging techniques, such as CT 
angiography and perfusion imaging, which 
help identify candidates who are most likely 
to benefit from the procedure⁶. These imaging 
modalities are instrumental in assessing the 
extent of salvageable brain tissue and guiding 
therapeutic decision-making⁶. 

The impact of mechanical thrombectomy 
extends beyond individual patient outcomes, 
influencing the organization and delivery 
of acute stroke care at a systems level⁷. 
The widespread adoption of mechanical 
thrombectomy has necessitated the 
development of comprehensive stroke centers 
equipped with the necessary infrastructure, 
multidisciplinary teams, and protocols to 
deliver timely and effective care⁷. However, 
the ethical considerations surrounding the 
equitable distribution of thrombectomy 
services, particularly in resource-limited 
settings, remain a challenge⁷. Differences in 
access to mechanical thrombectomy across 
healthcare systems can result in disparities in 
outcomes, underscoring the need for policy 
interventions to address these inequities⁸.

The clinical adoption of mechanical 
thrombectomy has been driven by key 
clinical trials that have demonstrated its 
efficacy and safety across diverse patient 
populations⁸. Studies such as SWIFT PRIME 
and DAWN have expanded the indications 
for thrombectomy, particularly in patients 
with extended time windows or those with 
more complex clinical presentations⁸. The 
role of multidisciplinary teams, including 
neurologists, interventional radiologists, and 
neurointensivists, is crucial in optimizing 
patient selection, procedural success, and 

post-operative care⁹. Despite the clear benefits 
of mechanical thrombectomy, the procedure 
is not without risks⁹. Complications such 
as vessel perforation, embolization to new 
territories, and reperfusion injury must 
be carefully managed to ensure optimal 
outcomes⁹.

Cost-effectiveness analyses have demonstrated 
that mechanical thrombectomy is not only 
clinically effective but also economically 
viable, particularly when considering the 
long-term reduction in disability and 
the associated healthcare costs¹⁰. The 
public health implications of widespread 
thrombectomy adoption are profound, with 
the potential to significantly reduce the 
global burden of stroke-related disability¹⁰. 
Long-term outcomes following mechanical 
thrombectomy are generally favorable, with 
many patients achieving independence in 
activities of daily living¹⁰. However, the 
variability in outcomes based on factors 
such as patient age, occlusion site, and time 
to treatment highlights the need for ongoing 
research to refine patient selection criteria 
and optimize procedural techniques¹¹.

As we look to the future of stroke treatment, 
emerging technologies and innovations in 
mechanical thrombectomy hold promise for 
further improving outcomes¹¹. Advances 
in device design, imaging techniques, and 
adjunctive therapies are likely to enhance the 
efficacy and safety of thrombectomy, making 
it accessible to a broader range of patients¹¹. 
The integration of artificial intelligence in 
stroke care, particularly in the triage and 
decision-making processes, represents a 
potential paradigm shift in how we approach 
the treatment of acute ischemic stroke¹².
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OBJETIVES
To provide a comprehensive review of the 

impact of mechanical thrombectomy on the 
prognosis of patients with ischemic stroke, 
focusing on functional outcomes, mortality 
rates, and long-term recovery.

SECUNDARY OBJETIVES
- To evaluate the influence of various factors 
such as patient demographics, occlusion 
site, and pre-existing conditions on the 
success of mechanical thrombectomy.
- To assess the safety profile of mechanical 
thrombectomy and compare the efficacy 
of different thrombectomy devices and 
techniques.
- To explore the impact of thrombectomy 
on healthcare systems, including cost-
effectiveness, resource utilization, and 
disparities in access to care.
- To discuss future research directions and 
the potential role of emerging technologies 
in enhancing the outcomes of mechanical 
thrombectomy.

METHODS
This is a narrative review, in which the 

main aspects of of the impact of mechanical 
thrombectomy on the prognosis of patients 
with ischemic stroke, focusing on functional 
outcomes, mortality rates, and long-term 
recovery in recent years were analyzed. 
The beginning of the study was carried 
out with theoretical training using the 
following databases: PubMed, sciELO and 
Medline, using as descriptors: “Mechanical 
Thrombectomy” AND “Ischemic Stroke” OR 
“Large Vessel Occlusion” OR “Endovascular 
Treatment” AND “Stroke Outcomes” in the 
last years. As it is a narrative review, this study 
does not have any risks. 

Databases: This review included studies in 
the MEDLINE – PubMed (National Library 
of Medicine, National Institutes of Health), 
COCHRANE, EMBASE and Google Scholar 
databases.

The inclusion criteria applied in the 
analytical review were human intervention 
studies, experimental studies, cohort studies, 
case-control studies, cross-sectional studies 
and literature reviews, editorials, case reports, 
and poster presentations. Also, only studies 
writing in English and Portuguese were 
included. 

RESULTS AND DISCUSSION
The efficacy of mechanical thrombectomy 

in improving functional outcomes in stroke 
patients is well-documented, with numerous 
studies demonstrating its superiority 
over standard medical therapy¹². Patients 
treated with mechanical thrombectomy are 
significantly more likely to achieve favorable 
outcomes, as measured by the modified 
Rankin Scale (mRS), compared to those who 
receive intravenous thrombolysis alone¹². 
This is particularly evident in patients with 
large vessel occlusions, where the likelihood 
of meaningful recovery without mechanical 
intervention is markedly reduced¹². The 
success of thrombectomy in restoring cerebral 
blood flow and mitigating ischemic damage 
is a key factor in its ability to improve long-
term functional outcomes¹³. Mortality rates 
among patients undergoing mechanical 
thrombectomy are generally lower than those 
observed in patients receiving standard care, 
particularly when the procedure is performed 
within the recommended time window¹³. Early 
intervention is associated with a substantial 
reduction in mortality, underscoring the 
importance of rapid diagnosis and treatment¹³. 
However, the impact of thrombectomy on 
mortality is influenced by several factors, 
including patient age, baseline neurological 
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status, and the presence of comorbidities¹⁴. 
While thrombectomy offers significant 
survival benefits, it is important to recognize 
that the procedure may not be appropriate for 
all patients, particularly those with advanced 
age or severe pre-existing conditions¹⁴.

The time window for intervention is 
a critical determinant of the success of 
mechanical thrombectomy¹⁴. The efficacy of 
thrombectomy is highest when performed 
within 6 hours of symptom onset, but recent 
evidence suggests that selected patients may 
benefit from the procedure up to 24 hours 
after stroke onset, particularly those with 
favorable imaging profiles¹⁵. The extension of 
the treatment window has expanded the pool 
of patients eligible for thrombectomy, but it 
also presents challenges in terms of patient 
selection and workflow optimization¹⁵. 
The use of advanced imaging techniques to 
identify patients with a significant ischemic 
penumbra has been instrumental in guiding 
the extension of the treatment window¹⁵. 
Patient demographics, including age, gender, 
and race, play a significant role in the 
outcomes of mechanical thrombectomy¹⁶. 
While the procedure is generally effective 
across diverse patient populations, certain 
demographic groups may experience 
differential outcomes¹⁶. For example, older 
patients may have a lower likelihood of 
achieving functional independence after 
thrombectomy, due in part to the presence 
of comorbid conditions and reduced cerebral 
resilience¹⁶. Gender differences in outcomes 
have also been observed, with some studies 
suggesting that women may have slightly 
worse outcomes than men, although the 
reasons for this disparity are not fully 
understood¹⁷. Racial and ethnic disparities 
in access to thrombectomy and subsequent 
outcomes have been identified, highlighting 
the need for targeted interventions to address 
these inequities¹⁷.

The site of occlusion is another critical 
factor influencing the success of mechanical 
thrombectomy¹⁷. Occlusions in the proximal 
middle cerebral artery (MCA) and internal 
carotid artery (ICA) are associated with higher 
recanalization rates and better outcomes 
compared to more distal occlusions¹⁸. The 
size and location of the thrombus, as well 
as the presence of collateral circulation, are 
important determinants of the likelihood of 
successful reperfusion¹⁸. In cases where the 
thrombus is located in a more distal vessel 
or where collateral circulation is poor, the 
chances of achieving complete recanalization 
are reduced, which may negatively impact 
clinical outcomes¹⁸. Pre-existing conditions 
such as atrial fibrillation, diabetes, and 
hypertension can significantly influence the 
outcomes of mechanical thrombectomy¹⁹. 
Atrial fibrillation, in particular, is a common 
cause of cardioembolic stroke and is associated 
with larger and more complex thrombi, which 
may be more challenging to remove¹⁹. Patients 
with diabetes may experience worse outcomes 
due to the presence of microvascular disease 
and a reduced capacity for neurovascular 
recovery¹⁹. Hypertension, while a risk 
factor for stroke, can also complicate post-
thrombectomy management, particularly 
in terms of blood pressure control and the 
prevention of hemorrhagic complications²⁰.

The safety profile of mechanical 
thrombectomy has been extensively studied, 
with the procedure generally considered safe 
when performed by experienced operators 
in high-volume centers²⁰. The most common 
complications associated with thrombectomy 
include vessel perforation, embolization to 
new territories, and symptomatic intracranial 
hemorrhage²⁰. While these complications can 
be serious, their incidence is relatively low, 
particularly in centers with well-established 
stroke care protocols²¹. The use of adjunctive 
pharmacological therapies, such as antiplatelet 
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agents and anticoagulants, can help mitigate 
the risk of complications, but must be 
carefully managed to avoid exacerbating the 
risk of hemorrhage²¹. Comparative studies of 
different mechanical thrombectomy devices 
have shown that while most modern devices 
are effective in achieving recanalization, 
there may be differences in their efficacy and 
safety profiles²¹. Stent retrievers, for instance, 
are widely considered the gold standard for 
mechanical thrombectomy due to their high 
recanalization rates and favorable safety 
profile²². However, aspiration devices have 
also demonstrated efficacy, particularly in 
certain anatomical settings or when used 
in combination with stent retrievers in a 
technique known as a “solumbra” approach²². 
The choice of device may depend on factors 
such as the nature of the thrombus, the location 
of the occlusion, and operator preference²². 
Comparative outcomes between these devices 
suggest that while both can achieve successful 
recanalization, the technique employed 
and the skill of the operator are critical 
determinants of overall success²³.

The type of anesthesia used during 
mechanical thrombectomy, whether general or 
local, has been the subject of considerable 
debate²³. General anesthesia offers the 
advantage of patient immobility, which 
can facilitate the procedure, but has been 
associated with longer door-to-groin 
puncture times and potential hemodynamic 
instability²³. Local anesthesia or conscious 
sedation allows for quicker initiation of the 
procedure and potentially better monitoring 
of neurological status, but may result in 
patient movement that complicates the 
intervention²⁴. Studies comparing these 
approaches have yielded mixed results, 
with some suggesting that local anesthesia 
may be associated with better outcomes, 
while others find no significant difference 
between the two²⁴. The role of bridging 

therapies, such as intravenous thrombolysis 
with tPA, in conjunction with mechanical 
thrombectomy, remains an important area of 
investigation²⁴. While the combination of tPA 
and thrombectomy is standard practice for 
eligible patients, the necessity of thrombolysis 
in all cases has been questioned, particularly 
in the context of recent trials suggesting that 
direct thrombectomy may be equally effective 
in some patient populations²⁵. The decision 
to administer tPA before thrombectomy often 
hinges on factors such as time to intervention, 
the availability of endovascular services, 
and patient-specific contraindications to 
thrombolysis²⁵.

Hospital and operator experience have 
a profound impact on the success rates 
of mechanical thrombectomy²⁵. High-
volume stroke centers with experienced 
interventionalists tend to achieve better 
outcomes, with higher rates of recanalization 
and lower complication rates²⁶. This is likely 
due to the development of streamlined 
workflows, the availability of advanced 
imaging, and the expertise of multidisciplinary 
teams dedicated to stroke care²⁶. The 
centralization of mechanical thrombectomy 
services in comprehensive stroke centers 
has been proposed as a means of improving 
outcomes, but this approach must be balanced 
against the need to provide timely access to 
care, particularly in geographically dispersed 
populations²⁶. Rapid workflow optimization 
is essential in stroke centers performing 
mechanical thrombectomy²⁷. From pre-
hospital triage to in-hospital processes such as 
imaging, patient preparation, and procedural 
execution, every step must be optimized to 
minimize delays²⁷. Studies have shown that 
even small reductions in door-to-needle or 
door-to-groin times can result in significant 
improvements in patient outcomes²⁷. The 
implementation of protocols, regular training, 
and the use of technology to streamline 
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communication and coordination are key 
strategies in achieving rapid and efficient 
stroke care²⁸.

The impact of mechanical thrombectomy 
on hospital length of stay and resource 
utilization is multifaceted²⁸. On the one hand, 
successful thrombectomy can lead to shorter 
hospital stays and reduced need for intensive 
care, as patients experience quicker and more 
complete neurological recovery²⁸. On the 
other hand, the procedure itself, along with 
the necessary pre- and post-operative care, 
can be resource-intensive²⁹. However, when 
considering the long-term benefits of reduced 
disability and the associated costs of chronic 
care, thrombectomy is generally considered 
cost-effective, particularly in high-risk patient 
populations²⁹. Post-thrombectomy care is 
critical in determining long-term outcomes²⁹. 
The management of blood pressure, prevention 
of complications such as hemorrhagic 
transformation, and early initiation of 
rehabilitation are all essential components of 
care following mechanical thrombectomy³⁰. 
The quality of post-thrombectomy care can 
significantly influence functional recovery 
and the likelihood of achieving independence 
in activities of daily living³⁰. Moreover, 
the management of secondary prevention 
strategies, including anticoagulation and 
lifestyle modifications, is crucial in reducing 
the risk of recurrent stroke³⁰.

Reperfusion quality, as assessed by the 
extent of revascularization achieved during 
mechanical thrombectomy, is closely linked to 
clinical outcomes³¹. The goal of thrombectomy 
is to achieve complete or near-complete 
reperfusion, as measured by scales such as the 
Thrombolysis in Cerebral Infarction (TICI) 
score³¹. Studies have consistently shown that 
higher degrees of reperfusion are associated 
with better functional outcomes, lower rates 
of infarct expansion, and reduced mortality³¹. 
However, achieving high-quality reperfusion 

can be challenging, particularly in cases of 
difficult anatomy or when the thrombus 
is resistant to removal³². Comparisons 
of functional recovery and neurological 
improvement between thrombectomy and 
non-thrombectomy patients consistently 
favor the former³². Patients who undergo 
mechanical thrombectomy are more likely 
to achieve independence in activities of daily 
living, experience fewer neurological deficits, 
and have a lower risk of long-term disability³². 
These benefits are particularlypronounced in 
patients with large vessel occlusions, where 
the potential for spontaneous recanalization is 
low³². The use of validated outcome measures, 
such as the modified Rankin Scale (mRS) 
and the National Institutes of Health Stroke 
Scale (NIHSS), has provided robust evidence 
of the superior efficacy of thrombectomy in 
improving neurological outcomes³³.

The economic impact of mechanical 
thrombectomy on healthcare systems 
has been a topic of significant interest, 
particularly in the context of the rising costs 
of acute stroke care³³. While the upfront 
costs of thrombectomy are high, particularly 
when considering the need for specialized 
equipment and highly trained personnel, 
the long-term benefits in terms of reduced 
disability and the associated costs of chronic 
care make it a cost-effective intervention³³. 
Cost-effectiveness analyses have demonstrated 
that thrombectomy not only improves quality 
of life but also reduces the overall burden 
on healthcare systems, particularly when 
implemented in high-risk populations³⁴. 
Long-term follow-up studies on patients 
treated with mechanical thrombectomy have 
provided valuable insights into the durability 
of the procedure’s benefits³⁴. Most patients 
who achieve successful recanalization and 
early functional recovery maintain these 
gains over the long term, with a significant 
proportion remaining independent in 
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activities of daily living³⁴. However, there is 
variability in outcomes based on factors such 
as age, comorbid conditions, and the presence 
of post-stroke complications³⁵. Continued 
follow-up of thrombectomy patients is 
essential to identify factors that may influence 
long-term outcomes and to guide post-
operative care³⁵.

Patient-reported outcomes and quality 
of life post-thrombectomy are increasingly 
recognized as important measures of the 
success of stroke interventions³⁵. While 
traditional outcome measures such as the 
mRS and NIHSS provide valuable information 
on neurological function, patient-reported 
outcomes offer insights into the broader 
impact of stroke and its treatment on daily 
life³⁶. Studies have shown that patients treated 
with mechanical thrombectomy generally 
report better quality of life, fewer depressive 
symptoms, and greater satisfaction with 
their care compared to those treated with 
medical therapy alone³⁶. These findings 
underscore the importance of considering 
the patient’s perspective in the evaluation 
of stroke treatments³⁶. The potential for 
mechanical thrombectomy to reduce the 
burden of disability in stroke patients is one 
of its most significant public health benefits³⁷. 
By restoring blood flow to the brain and 
preventing the progression of ischemic 
damage, thrombectomy can significantly 
reduce the long-term disability associated 
with stroke³⁷. This has implications not only 
for individual patients and their families 
but also for society as a whole, as reduced 
disability translates into lower healthcare 
costs, increased productivity, and reduced 
reliance on long-term care services³⁷.

Thrombectomy also has a critical 
role in secondary stroke prevention 
strategies³⁸. Patients who undergo successful 
thrombectomy are at risk for recurrent stroke, 
particularly if the underlying cause of the 

initial stroke is not adequately addressed³⁸. 
The management of risk factors such as 
atrial fibrillation, hypertension, and diabetes 
is essential in reducing the risk of recurrent 
events³⁸. In addition, the use of antithrombotic 
therapies, lifestyle modifications, and regular 
monitoring are key components of secondary 
prevention in post-thrombectomy patients³⁹. 
The role of neuroprotection strategies in 
conjunction with mechanical thrombectomy 
is an emerging area of research³⁹. While 
thrombectomy effectively restores blood 
flow, the ischemic brain remains vulnerable 
to reperfusion injury and other secondary 
insults³⁹. Neuroprotective agents, when 
administered in the early stages of stroke, 
may help mitigate these risks and improve 
outcomes⁴⁰. Research into the combination 
of neuroprotection and thrombectomy is 
ongoing, with the potential to further enhance 
the efficacy of the procedure⁴⁰.

The impact of mechanical thrombectomy 
on cognitive outcomes post-stroke is an area 
of growing interest⁴⁰. Cognitive impairment 
is a common consequence of stroke, affecting 
a significant proportion of survivors⁴¹. Early 
studies suggest that successful thrombectomy, 
by limiting the extent of brain damage, may 
reduce the risk of post-stroke cognitive 
decline⁴¹. However, more research is needed 
to fully understand the relationship between 
thrombectomy and cognitive outcomes, as well 
as to identify strategies to preserve cognitive 
function in stroke survivors⁴¹. The role of 
rehabilitation services in optimizing outcomes 
after thrombectomy cannot be overstated⁴². 
Early and intensive rehabilitation is crucial 
in maximizing recovery and helping patients 
regain independence⁴². The integration of 
physical, occupational, and speech therapy, 
along with neuropsychological support, 
is essential in addressing the multifaceted 
challenges faced by stroke survivors⁴². 
The timing and intensity of rehabilitation 
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interventions may significantly influence 
long-term outcomes, and individualized 
rehabilitation plans are recommended to 
address the specific needs of each patient⁴³.

Outcomes of mechanical thrombectomy 
can vary significantly across different 
geographic regions and healthcare settings⁴³. 
Disparities in access to care, differences in 
healthcare infrastructure, and variations in 
clinical practice can all contribute to these 
differences⁴³. In high-resource settings, 
patients are more likely to receive timely 
thrombectomy and comprehensive post-
operative care, leading to better outcomes⁴⁴. 
In contrast, in low-resource settings, access to 
thrombectomy may be limited, and outcomes 
may be poorer as a result⁴⁴. Addressing 
these disparities requires targeted efforts 
to improve access to care and standardize 
treatment protocols⁴⁴. Disparities in access to 
mechanical thrombectomy are a significant 
concern, particularly in underserved 
populations⁴⁵. Factors such as socioeconomic 
status, geographic location, and race/ethnicity 
can influence the likelihood of receiving 
thrombectomy, leading to inequities in 
outcomes⁴⁵. Efforts to expand access to 
thrombectomy, particularly in rural and 
underserved areas, are critical to ensuring 
that all patients have the opportunity to 
benefit from this life-saving intervention⁴⁵. 
Policy interventions aimed at addressing 
these disparities should focus on expanding 
the availability of thrombectomy services, 
improving pre-hospital care, and enhancing 
public awareness about stroke symptoms and 
the importance of early intervention⁴⁶.

The impact of mechanical thrombectomy 
on healthcare costs and resource allocation 
is multifaceted⁴⁶. While the procedure itself 
is resource-intensive, involving advanced 
imaging, specialized equipment, and highly 
trained personnel, the long-term economic 
benefits are substantial⁴⁶. By reducing the 

severity of disability and the need for long-term 
care, thrombectomy can lead to significant cost 
savings for healthcare systems⁴⁷. Moreover, 
the ability to return patients to a higher 
level of function post-stroke can reduce the 
indirect costs associated with lost productivity 
and caregiver burden⁴⁷. However, the upfront 
costs of establishing thrombectomy services 
in more healthcare facilities must be carefully 
balanced against these long-term savings, 
particularly in resource-limited settings⁴⁷. 
The role of telemedicine in expanding access 
to mechanical thrombectomy has gained 
considerable attention, particularly in the 
context of rural and remote areas where 
access to comprehensive stroke centers 
may be limited⁴⁸. Telemedicine allows for 
rapid consultation with stroke specialists, 
enabling timely decision-making regarding 
the appropriateness of thrombectomy and 
facilitating the coordination of patient 
transfers to centers equipped to perform 
the procedure⁴⁸. Studies have shown that 
telemedicine can effectively extend the reach of 
thrombectomy services, improving outcomes 
for patients in underserved areas⁴⁸. However, 
the implementation of telemedicine networks 
requires significant investment in technology 
and training, as well as the development of 
protocols to ensure seamless integration with 
existing stroke care pathways⁴⁹.

Mechanical thrombectomy’s impact on 
caregiver burden and family dynamics is 
another important consideration⁴⁹. Stroke 
often results in long-term disability, placing a 
significant physical, emotional, and financial 
burden on caregivers⁴⁹. By reducing the 
severity of disability and improving functional 
outcomes, thrombectomy has the potential to 
alleviate some of this burden, allowing patients 
to regain a greater degree of independence and 
reducing the need for intensive caregiving⁵⁰. 
However, even with successful outcomes, 
the post-stroke recovery process can be 
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challenging, and ongoing support for both 
patients and caregivers is essential⁵⁰. The 
influence of comorbid psychiatric conditions 
on thrombectomy outcomes is a growing 
area of interest⁵⁰. Depression, anxiety, and 
other psychiatric disorders are common 
among stroke survivors and can negatively 
impact recovery and quality of life⁵¹. These 
conditions may also influence the effectiveness 
of rehabilitation and the overall prognosis⁵¹. 
Addressing comorbid psychiatric conditions 
through early intervention and integrated care 
approaches is critical to optimizing outcomes 
for patients undergoing thrombectomy⁵¹. 
The role of psychosocial support, both 
during the acute phase of treatment and 
throughout the recovery process, should not 
be underestimated⁵².

Mechanical thrombectomy in the treatment 
of pediatric stroke presents unique challenges 
and considerations⁵². Pediatric stroke is rare, 
but when it occurs, it often results in significant 
long-term disability⁵². The application of 
thrombectomy in pediatric populations is less 
well-studied than in adults, and the outcomes 
can be variable⁵³. Factors such as the size 
and fragility of the cerebral vasculature, the 
etiology of the stroke, and the potential for 
recovery and neuroplasticity in younger 
patients all influence the decision to perform 
thrombectomy and the likely outcomes⁵³. 
Research into the use of thrombectomy 
in pediatric stroke is ongoing, and the 
development of age-appropriate devices and 
protocols is needed to improve care in this 
population⁵³. The potential for mechanical 
thrombectomy to reduce the incidence of 
stroke-related dementia is an exciting area 
of research⁵⁴. Stroke is a major risk factor 
for vascular dementia, and the prevention 
of significant cerebral ischemia through 
timely reperfusion could theoretically reduce 
the incidence of cognitive decline⁵⁴. While 
preliminary studies suggest a protective effect 

of thrombectomy on cognitive outcomes, 
more research is needed to confirm these 
findings and to identify the mechanisms by 
which early reperfusion may protect against 
long-term cognitive impairment⁵⁴.

Adjunctive pharmacological therapies 
may enhance the outcomes of mechanical 
thrombectomy, particularly in complex 
cases⁵⁴. The use of antiplatelet agents, 
anticoagulants, and neuroprotective drugs in 
conjunction with thrombectomy is an area 
of active investigation⁵⁵. These therapies may 
help prevent re-occlusion, reduce the risk 
of hemorrhagic complications, and protect 
against reperfusion injury⁵⁵. However, the 
timing and selection of adjunctive therapies 
must be carefully managed to avoid increasing 
the risk of adverse events⁵⁵. Comparisons 
between early versus delayed mechanical 
thrombectomy have provided valuable 
insights into the importance of timing in stroke 
management⁵⁶. While early intervention is 
consistently associated with better outcomes, 
recent studies have shown that selected 
patients with favorable imaging profiles can 
still benefit from thrombectomy beyond the 
traditional 6-hour window⁵⁶. This has led 
to the adoption of extended time windows 
in current guidelines, but the decision to 
proceed with delayed thrombectomy must 
be made on a case-by-case basis, with careful 
consideration of the risks and potential 
benefits⁵⁶.

The impact of thrombectomy on stroke-
related healthcare disparities remains a 
significant concern⁵⁷. Socioeconomic factors, 
geographic location, and access to specialized 
care all influence the likelihood of receiving 
thrombectomy, and these disparities can 
result in significant differences in outcomes⁵⁷. 
Efforts to address these disparities must 
focus on improving access to stroke care in 
underserved populations, enhancing public 
awareness of stroke symptoms, and ensuring 
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that all patients have the opportunity to benefit 
from the latest advances in stroke treatment⁵⁷. 
Thrombectomy plays a crucial role in the 
management of patients with large vessel 
occlusions (LVOs), which are associated with 
the most severe forms of ischemic stroke⁵⁸. 
The high rates of recanalization achieved with 
thrombectomy in LVO patients have led to its 
widespread adoption as the standard of care in 
this population⁵⁸. However, challenges remain 
in optimizing outcomes for patients with 
more complex presentations, such as tandem 
occlusions or distal LVOs⁵⁸. Ongoing research 
is focused on refining patient selection criteria 
and improving techniques to enhance the 
efficacy of thrombectomy in these challenging 
cases⁵⁹.

The influence of thrombectomy on 
healthcare policy and stroke care guidelines 
has been profound⁵⁹. The evidence supporting 
thrombectomy has led to significant changes 
in national and international stroke guidelines, 
which now recommend the procedure as the 
standard of care for eligible patients⁵⁹. These 
guidelines have been instrumental in driving 
the adoption of thrombectomy worldwide, 
but they also highlight the need for ongoing 
education and training to ensure that all 
healthcare providers are equipped to deliver 
high-quality stroke care⁶⁰. The potential for 
thrombectomy to reduce the overall stroke 
mortality rate is one of its most significant 
public health benefits⁶⁰. By improving 
recanalization rates and reducing the severity 
of post-stroke disability, thrombectomy 
has the potential to significantly decrease 
stroke-related mortality⁶⁰. This is particularly 
important in populations with high rates 
of large vessel occlusions, where traditional 
treatments are often insufficient to prevent 
death or severe disability⁶¹.

The management of recurrent stroke in 
patients who have undergone mechanical 
thrombectomy is a critical area of focus⁶¹. 
Patients who have experienced one stroke 

are at increased risk for subsequent events, 
and the management of risk factors such as 
atrial fibrillation, hypertension, and diabetes 
is essential in preventing recurrence⁶¹. The 
use of antithrombotic therapies, lifestyle 
modifications, and regular monitoring are 
key components of secondary prevention 
strategies in post-thrombectomy patients⁶². 
Ongoing research is needed to identify 
the most effective strategies for preventing 
recurrent stroke in this high-risk population⁶². 

Future research directions in the field of 
mechanical thrombectomy are numerous 
and varied⁶². Key areas of focus include the 
development of new devices and techniques to 
improve recanalization rates, the identification 
of biomarkers to guide patient selection, and 
the exploration of novel neuroprotective 
agents to enhance outcomes⁶³. Additionally, 
the integration of artificial intelligence and 
machine learning into stroke care has the 
potential to revolutionize the triage, diagnosis, 
and treatment of stroke, leading to more 
personalized and effective care⁶³.

CONCLUSION
Mechanical thrombectomy represents 

a paradigm shift in the treatment of 
acute ischemic stroke, offering significant 
improvements in outcomes for patients with 
large vessel occlusions. The procedure has 
been shown to improve functional outcomes, 
reduce mortality, and decrease the burden of 
disability, making it the standard of care for 
eligible patients. The success of thrombectomy 
is closely linked to factors such as patient 
selection, the timing of intervention, and 
the expertise of the treating team. While 
the benefits of thrombectomy are well-
established, challenges remain in ensuring 
equitable access to the procedure, optimizing 
outcomes in complex cases, and integrating 
new technologies and adjunctive therapies 
into clinical practice. 
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The impact of thrombectomy extends 
beyond individual patient outcomes, 
influencing the organization and delivery of 
stroke care at a systems level. The widespread 
adoption of thrombectomy has necessitated 
the development of comprehensive stroke 
centers and has driven changes in stroke care 
guidelines and healthcare policy. As research 
continues to advance our understanding 
of the factors that influence thrombectomy 
outcomes, there is potential for further 
improvements in the efficacy and safety of the 
procedure.

Looking to the future, the ongoing 
evolution of mechanical thrombectomy 
will likely be characterized by continued 
technological innovation, the refinement of 
treatment protocols, and the integration of 
emerging therapies. These advances hold 
the promise of extending the benefits of 
thrombectomy to an even broader range of 
patients, ultimately reducing the global burden 
of stroke and improving the quality of life for 
stroke survivors. As we continue to explore 
new frontiers in stroke treatment, mechanical 
thrombectomy stands as a testament to the 
power of medical innovation in transforming 
patient care and outcomes.
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